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m m # 

5 

jti-^^icgli-^o f h7t Kn^7-^-4 Hi, x^*-^ 

15 til*, S-rt >-l-t-^fh7tKne7-^-4-X^^-h 
£Sgjt1-£^&fc LTli, fflfflfttf>#fcT\ 3 -7*f >- 1 -*-)Vt* 

>t £££&£-ttT, JRSP7 6%-Cf Kvt Kn fcf^ 4 - * - £ 
L (Chem. Ber. , 88, 1053(1955)) , >X^X\ &&<Dft&T, xhvfcKnfcf^ 
>- 4 ^ * >x;P*-;^n7^ b't SrRi&$*T, JRsp3 5 

20 h7t Knii7-^-4-^^>^^*^-h^^t4 (J. Chem. Soc. , 1952, 
910) *©«t7i:, t- h7t Kn If^ >- 4 -*-;^£i^lfiLT:2I|l-e8i!ji-t- 
£;fri£ri ^ &lfb;}^TV>& 0 

4 - 7 ^ f F 7 k Kn h'7 ^j^tllrSIt^Mi: ttli> (36*, 
flJxJf, 9*--y^/UOff*ET, fh7tKni; , 7>-4-t>i:7> : E-7 

25 5tT^t**^Sr»tt$-a:-6^rfe (Helv. Chim. Acta., 47, 2145 (1964)) , v 
Tyfrmit*vmi- h '^AOfflET-Cf h7d Kntf9>-4 -t>t75 > 
(J. Med. Chem., 37, 565 (1994)) , th7tKnt*7>- 
4-*>£tK, N, N-y^fWi75 K&t^&O&^&^flD&l-S^ 
& 1 1 - 2 6 3 7 6 4^n) ^tftohiXX^&o L^Lfc**<b, r h 
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2 



2 0 0X:TJRJBS***tt (J. Org. Chem., 36. 522 (1971)) i>mm^tiX^ 



^?tL475 >t*RJo^«ifcSr»«t-r*-«£5* (2) : 




(2) 
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3 

*is^oRSuiJv^Ti^ffl-rss^3 1 -a— jwjl, i, 4-r 

*>y*-/U«>BkjCfiLJ£ («x.tf. Bull. Chem. Soc. Jpn. , 54. 1585(1981)) 
^y^vJc>0^yi#4fv^bRt&i:'€-ntcfil<a7cRI& W09 9 3 

10 6 3 7 9) i: i o tSSl^JSW^tm**. 

*&We>Kfclzi5\<*xfem-lrZ>*}UAT fort. KBNUfct LTii, 

15 Lt, ffiKlil. 0-5. OHMEJK KKflP* L< ti 1 . 1-2. Ofg-^U 
■C** (*^A7^ffc Fit) o itib^*^^7^ft: KifSW±> $MteX 

20 -h)l'i/XM/'S, p-?nn^>-tf>x;V*>$L p -7n-fc>-tf > x 
iUlil. 0-5. Ofc^K KtC»*L<l±l. 1-3. 0f&"=E^-C2b4 o 

8i#fbic*iH: ?dd*u, y^oDi? >&e>^Tny>it}k<kfrmm ; S£®s 
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ffiffifc&wflUBiii, 3 -Try- l l gi:WLr»J t< f±0~ 5 

OmU SU»t L< {i0~ 1 0ml-e*&o ztihommt, mmju±r.wj.±.* 

#§§^<7>Rl£t±, Ifi©3-7f ^^ATil'ftKMM 

10 Uv\ *©BRORI&ilJKtt, »JL<til 0-8 OTC, L < l± 2 0 ~ 

6 OtfJiJo 

20 Mt^js^prtifcfls^w-c&So 

MsZr- h y £ Kn tf 9 — JU- 4 h t LTl±, ffllxtf, f (>7t K 

n tfv — 4 * K f^tKn ti 9 — ^ - 4 - j.^ >x;p 

h^cD-f h v t KDtf7-Jl/-4 -T^/UX^**- b ; x h v t: Kn 
tT^^.;l,-4--^>-if>^. A"fc ^ — r t>7t Kntf5- ;u - 4 - p — MUJ- 
25 K x h 7 t Kn kf9 — 4 - p -9 nn^^XW^- K 

7- h7t: K n tf 9 — ^ — 4 — p - 7'n ^& ^< > -tf > x ;b ^ ^ — h f©f l>7t: Kn 
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5 

5.^R 2 ti^^ LXm.ZMJ&. LX^X i> 

5 00*. If. **)V&, x-T)l>^ /Dt'jH Cfctf-e-oH'ttft) , 7+)i>m (JkU 

10 »it<> #l;Ll*\ v^o-7°nt;;u^ y^nrfJH, -> * n -> 

15 mtZT'J-^mt LT(±, 1:6 - 1 4 W7 'J - L < , 

#!lx.l±\ p-h'J^s ^--7^;^ T> h v^^^Wb^^o 

mm^i^Lxm^^m^m. mmj£**jrLxthi&z>w.&m. ^ny>s^ 
mzfemm.** ft \^x t «^if, -x^-**, 

25 -7°n^^v^, 7F*yS, ^>y;H^yif(D7)^dfyi; 7xM 
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6 

m^vyvm^t L-cii, 7 7t®^ atsjK^, jwssi^ 3^*«w 

5 j£ntfflv>4«tU> 0 -?-OitSJ±> iftt L< ii 1 ~9 0ti%> 
i L < (±3 - 6 0M%-C*5, 

10 «ti LT(±, Wxlf, tK ; N, N-y^f^*i^7 5 Kf«7 5 K* I N, 

T, fcf£ L < (± 0 ~- 5 OMte, li:*fJ L < tt 0 - 2 0fi*flfC*So -tub 

20 ftJSft d ttf&t L < , #H5tfc-*\ fh?kKD 

^ffXliJPET-eff^n^o *tf>fi*<aafcfiJ£li, »S L< (±4 0- 1 8 0tU 
L< 14 5 0- 1 3 Ort^o 

25 Rt&tefcW&LTfc&vv, 
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nmm^mfr^mi ^mmmin>^ *%m<nmm&zti*>\z 

%mm i 

5 m&mm. ^tt&v t mTM**mz.tzi omiffjxmyyx^i^ 3-77- 

>-l-*-;H. OOg (13. 9mmol) 7M%*^^'J 
WKMMttM) 1. 3 5g (16. 6mmol) fcftlx.. S8**H*CT\ «#L& 
^(^^ ?>7.>U*>®*2. 66g (2 7. 7mmol) ^^S^CiTL, 2 5*0 

10 -i:j:t)*#fLfci:i%, r h 9 n Kn t?9-;v- 4 -> * h^l . 

6 5g (R$6 6%) t^U^Co 

%tfc*ll fcPWfcRlDMI*::, 3-7x>-l >H. OOg (13. 9 
mmol) , 9 2li%^7*^A7^ftF (H^jftJEft^ttSS) 0. 5 0g (1 
15 5. 3mmol) RXf hJVx> 5ml*inix., M##H^T. L -* 

*>»3. 9 9g (4 1. 5mmol) £*J>S*jMli*TU 2 5 tt* 3 B#KRCt>? 
*fco RiSttTfc, 1#^ft£Rlk&£iSiIifc#?n^ ^77 y ~H«fc «55H7fL 
t y- h 9 t Kn fc?7 — >V- 4 * b# ? 2 . 15g (JR^ 

8 6%) 4«LTv>fc, 
20 ^J£#J 3 

H*«l fc|B|»*SJc**H. 3-7f>-l-t-JH. OOg (13. 9 
mmol) , h 0. 5 0g (5. 6mniol ; **A7*ft K&g-C 1 6 . 

8mmol) 5ml£iJDx. MMSCT* «#L&7& ? <b ^ * > 

g£2 . 66 g (2 7. 7mmol) fctf^^jHciTFU 2 5 "Ct? 3 B#fS3RJ£S*fco 
25 RI&&7&, □ v h ^* 7 7 ^ -.|: i i) M U; 

t- h7tKne7-;V - 4 - * 9 >7s)V**- Yi)*2 . 13g (JR^ 8 
5%) &l£LTv»fco 

*#«S&O f ifiKfl-*fllx.fc 5 0id1**7Z|{7 7 7>3[:, 3 -7-7>-l -* 
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-)V\. OOg (13. 9mmol) , 9 2tt^<?*^7mK (H#3fl£ 
itm±m 0. 5 0g (15. 3mmol) > p-h^i>^^^»-*»»5. 
23 g (2 7. 5mmol) Jltf h 5ml fcflOx., ^^#H^T, m#L&7!> ? <b 

5 5 tc-c- 2 «fwri£$^o jRjfcfcTflu w&ftfcEJcs******* 

*^-htf?2. 32g (IR*6 5%) 4SLtv»t. 

mrmm. msmRvmrm^mx-tzs o oii^^^xau, 3-r 

10 ^ > _ 1 _ + _ ;U40 . Og (0. 5 5mol) > 9 2lt%"5*»'ATA'ft 
K (HttHES'ffc^ttK) 2 1. 6g (0. 6 6mol) h * J- > 2 0 Oml tin 
i. Iffi^T, I^L^^>^>^^*>t8 5. 3g (0. 8 9mol) 
**4^t:»TL, 5 5 < C-C2B#^RJS$-*^o JRJ&**T«, »fcnfcBU&tt 
KttftfcflLjJcl 0 OmlfcJjDx.. mikx-* * 2 0 Oml-C=®Hlffi Lfco *r 

15 «W*fl*U ttftlfctta'J ^AtX^5 Oml-eZKU^L^, M*«t»v^ 
^•>H«LL ttiftft, «tETfiiL, **feH#fcLT*fiJK8 6% 

* >x;v**- h 8 4. 3 g*»fc 3%) o 

20 CI-MS (ra/e); 181 (11+1 h 

'H-NMR (CDC1 3 ); 1.88ppm (2H, m), 2.04ppm (2H, m), 3. 04ppm (3H, s), 
3.55ppm (2H, m) , 3. 95ppm (2H, mK 4.90ppm (1H, m) 

25 t h 7 t Kn tf -7 =- )V - 4 — p — h frz- > * ^* ^ — b ^0"^ 

^It5.rarr*4-^#x.^i*l^2 00 ml 0 *'7^S7 7X3i:, 
3 >- 1 -*~^2 0. Og (0. 2 8mol) , 9 2If%^5**A7 

K (H^HtEEffc^ttJH) 10. 8gM>^>10 Oml£*Dx.> a** 
S^T, MWLterfb p - h^J.V^/U*>Bl-^CflI*8 4. 4g (0. 4 4 
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R(&*»Ctt#D*tt*5 OmlfciDx.* 0 Omit? 3 UtttB Lfco *v»T?, 

^v'H«Lfc. zt»$L «B=TT?*»U LT#£J£9 3% 

- h;u_-c>x;v*^- h 4 9. 4 g *%tz 0&^6 4%) 0 

f h v Ko t: 4 - p - h)UJ.>XiU**— h <75!$>'l£4if±* 

CI-MS (m/e); 257 (M+l) 

'H-NMR (CDC1 ;J ); 1.7~1.9ppm (4H,mh 2.45ppm (3H. sh 3.47ppm (2H,m), 3.87 
10 ppm (ZH.m). 4.69ppra UH.mK 7. 34ppm (2H, d, J=8. 2Hz) , 7.80ppm (2H,d, 
J =8. 2Hz) 

15 |fcfll6-C£'lSLfctt£9 3%<^x h7d KntT9-^-4-p- h /l/J-V*** 
*-b0. 57g (2. lmmol) £^5 0lt%^f*75 >tKM (tf-tlHfc 
3M±«) 5. 6g (6 2mmol) £flD;i, 7 0 4 B^RlS JEJS*T«, 

4 ->'>f*7 5 h5H Kn tfv >* s 0. 18g (Kf 6 6 %) M 
20 LTV fco 
8 

^m^J7 tiBii^iii:, nmm5x°&i&Ltz®.m8 6%©f t-vt ku^ 

^j|,-4-^>X)Wt^-M. 05g (5. Ommol) 0MM% s J* + 

*7 5>*»* OtUj^M) 9. Og (10 Ommol) SrflDx.. 9 0t;-C5B# 
25 HKSHfc. JR(S*T«, t# h titzfc&WLZtfx ? u~? Y >f 7 y i - (rtffift 
mfe) U«fc *)5Mff Lfct 4 -y^W5 h 7t Kntf9>* f 0. 3 

8g (JRSp5 9%) yELTv>fc, 

*^«*aO f ia«ff*filx.fcF«3§«5 0 0mltf>X-r>l/XM*- V? ^-7 r H. 
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h50. Og (0. 2 4mol) 5 0M% f-ZUT ^ OtUHfc^ 
ttSSl) 4 0 0. Og (4. 4 4mol) £SP;t> 7 0 TC"C 5 B»BKIS*«fc. 

5 y-^iCt «J -2 OtWWP) tlitfc 1 0 0 OilO^^^^xaKfU 
R!&T££#i&LT5 0-11 Ot^Li*^, *RtSO v > *-*T ^ 
if] h 9 v -fVLWX,tL &**-n>T S XDmWstit 1 3 0 g-C*o£o ) • 

K«^Ifii^iPL, ««BK2 SmlSrinxTSMt-fb (pH= 1 ) Lfcfc, 
?dd*)K 1 0 OmlT'3 ®m&LtZo 8bo1/ 1 *BMfc^ h 'J 

10 ^AtK^3 OmiZmJLX&M&lt (pH=l 1) Lfcf£, i&tt**U>l 0 0ml 

JETTimtU ^V^-C, i^ffim® (8 3-8 5T:. 5 OmmHg) i:±ot, *Sfe?£ 

^7^f h7tKnt'7>14. 6g (JR^ 4 7%) 0 

15 4 -y'^W? /f h9t Kn k?9 ^OfctettUu 
CI-MS (m/e); 130 (M+l) 

'H-NMR (CDC1 3 , 5(ppm)); 1.53 (2H, dt, J=4. 8, 11.7Hzh 1.75 (2H, dt, J=2. 1, 
11.7Hzk 2.25-2.31 (7H,m), 3.36 (2H, dt, J=2. 1, 11.7Hz), 4.01 (2H,dt. 
J =4. 5, 11.7Hz) 
20 T*ofco 
Jttt« 1 

**«9tB*ftSl6§tW:, x f»7t Kntfv>-4 5 0. Og (0. 

5mol) » 5 01t%'>^f*7r/*i*18 0. Og (2. Omol) £^5* 
i%Pd/C20g (^'7^^ AJW^t LX 9mmol) t*Dx, 7fc3tJ± 0 . 2~0. 
25 4MPatCT, 5 0'CT*7^fM, If: 7 0 4 B$WRJk$-££o % 

T9M4fl: (pH= 1 ) L£f£, 2 -ftS-frl 0 OmlT'213, ?od*U20 
0mlT2 i^It^L^o *V»-C, TfcJf K7jt®Hfc7J'J 1 3 0 g £r»Qx.Tj& 
»${b (pH= 1 1) Lfc«, ft»i^A'3 0 Oml-C3 0fftffiU fthtifzl€®m 
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% (8 3-8 5T:> 5 0mmHg) i:±oT, j*fe«#fcU«lt9 9% (#**n 

2 . 4 g (JR* 19%) o 

5 HJfe^J 1 0 

l£Sfe«7 fcRtfcfcMK, **«5-C*J«Lfc*fiSE8 6%<7>-r h 9 t Kntf? 
-^-4-^>XW^-M. 05g (5. Ommol) S.(/tf^'J v> 1 . 2 
8g (15. Omraol) SrflOx.. 1 0 0 ^4 B#WJRfES-£fco JBOd*T*. 

nfcae«ic8a»i/ 1 atmi-r y y ^atK»*i. omiao f 7K2. omi£jrax& 

10 ^fcl&fb (pH= 1 1) L£f£, * dd*j^ 3 0mlT*2II]JftffiU *K*fllBftT$ r * 
->*AT«H*Lfco lit. «JET-C*ISLT, Mfefltfri: LT«LfiE 8 2% 

0 . 7 4 g (IR* 7 2%) 0 

15 CI-MS (m/e); 169 (M+l) 

'H-NMR (CDC1 3 , * (ppm)); 1.42-1.77 (10H.mh 2.37-2.46 (lH.m), 2.51 (4H. 
t,J=5.7Hzh 3.36(2H,dt,J=2.4, 12.0Hz)> 4. 01 (2H, dd, J=4. 5, 11.1Hz) 

%MM 1 1 

20 nwmw.Ru i i%.mtf*ffiz-fcftmi&5 o omie>*x 

F5 0. Og (0. 2 4mol) S.^ 4 0 M% * f-ZI'T 5 (frWlit&tt, 
U) 4 0 0. Og (5. 1 5mol) SriJPx., 7 0 rt? 3 B#fflSJ££-£*:o BUS* 

25 -JM; i ») - 2 0 CU^iP) Jiifc 1 0 0 Omlft-ff? 9 X?K&L> K 

i&ft*#zftLT5 0-1 1 Ot:-C«j$L /UTS >£?£±Pb 
^y^UEllRtfc >0@1RH± 5 7 g"C*o^ 0 ) o *-0>1&, Rf& 

«*Sifi£-e*friPU «JHl»2 5ml*iPx.TSMtfk (pH=l) Lfct, *nn* 
0 0mir*3HI^L7to *v>-?\ 7jcJf H 8mol/ 1 h V f 
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t£4 Oml**Dx.Tfflafett'fb (pH=9) Lfc&, * n n 1 0 OmlT 3 Ittlijffi 

U jlffi^S ( 7 8 - 8 5*0, 5 OmmHg) KioT, LT|| 

5 9kKnif9>ll. 0 g (l|X^3 6%) o 

4 - ^•f-fl'T < y r h 7 1 K o \±y xaltotefflui* 
CI-MS (ra/e); 115 (M+l) 

'H-NMR (CDCl :i , $ (ppm)); 0.8-1.2 (lRbrsK 1.37 (2H, dt, J=4. 8. 11.7Hz), 
1.81-1.87 (2H,mh 2.44 (3H, sh 2.51-2.61 (lH,m) , 3.40 (2H, dt, J=2. 4. 
10 11.7Hzh 3.98 (2H. dt, J=3. 6. 11.7Hz) 

mmm 1 2 

mmm 1 1 rai^^tt:, mmm 5 x~&j& lt^ks 6 hvtKn *r 7 

;^-4-^>^H^-F0. 21 g (1. Ommol) 5.tf2mol/ 1 **)V 
15 75 >-x^y-;l/^5: 0ml (1 Ommol) SriDx. 1 0 0 *C-C 5 B#KRJC&$*fco_ 

ffiLtzt^h, 4-^f;i/75;tf7t:Knf7>^0. 0 4 7 g (JR5P4 
1%) &J*LTV>rt: 0 
1 3 

20 HJ6W7 tratHftMH, *I^iJ5T-^L/:IES8 6%c7)-r h v Kntf^ 
- ;u- 4 - * 9 h 0 . 21 g (1. Ommol) ~%Jl 2mA/ 1 7>-t — 

7x^-)^5. 0ml (1 Ommol) fcifflx., 1 3 0 *CT* 1 0 &*ffflRlD£-£fc 0 

WL^tC^, 4-7^fF7tKot7^0. 0 8 3 g (U$83%) 4 
25 iLTt^:„ ^>T% MS T "C*» LT, IfMftilt«9 9% (if*? 
n7h/7 7^-t:j:4I«I^$) <£>4 -75 ;f h 9 t Kn fcf? > 0. 0 2 

4-7 = /rF7tKnli7 XDfttil^ 
CI-MS (m/e); 102 (M+l) 
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'H-NMR (CDCI3, S (ppm)) ; 1.31-1.45 (4H.mh 1.74-1.80 (2H,mh 2.80-2.90 
(lH.mh 3.39 (2H,dt,J=2.4. 12.6Hzh 3.95 (2H, dt, J=3. 3. 11.4Hz) 

fkMM 1 4 

-^-4-p-F)^>X^*^-M. 3 8g (5. Ommol) 

*)VT = y 3. 1 8 g (2 6. Ommol) £flD;i, 7 O^tM^. IC9 O^T 

j]?2,?u-? h r?y < - &mM : 7 n-r^c - 200 (*n7fci&3lt±^) , 
10 mfflfeM : ^cn*)^/^y-;v (=9/1 (Sit it) ) ) -?ff§£LT, M 
ffe)Mtlt^9 0% (i^ilifcte^nv h 7 -icfc^smw^) ^ 
4 y ;M f ^7 < y f F 7 t KD ^7 > 0 . 7 2 g O0U£7O%) o 

4 y/i/^-f-zuT 5;fh7tKn k?v x^trftfiti, 
CI-MS (m/e); 206 (M+l) 
15 'H-NMR (CDCl.,, S (ppm)) ; 1.61-1.84 (4H,mh 2.20 (3H, s), 2.56-2.69 (1H. 
mh 3.32-3.41 (2H,m) , 3.58 (2H, sh 4.02-4.68 (2H,mh 7.22-7.36 (5H, 
m) 

%mm 1 5 

20 mmm i tmm*mw\z, »j 5 -e^ 8 6 %of b 7 1 ko ^7 

-^-4-^^>X^^-M. 05g (5. Ommol) RlfN - * ■f-ZUT— 'J 
>1. 6 1 g (1 5. Ommol) fclJOx., 1 0 0 *CT 4 I^B|Rl5$*fc, £lfr#?-T 
n^n?zKfom~8ml/ Ifcmit-fh V^^fcmWLl. 0ml£t>*7k2. 0m 
lfcanx.Ti&a&'HMfcLfcflL ?dd^W 3 0ml-C'2Hlttmt, *«W4:*S*aD 
25 &v 7 % v -7 A L £<> iiiim, «£ETT»«B U y'J*m7A^7 
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